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(71) We, Van-Air Incorporated a 
corporation organised and existing under 'the 
laws of the State of Pennsylvania, United 
s Pril eS p f A*?*™- of 5700 Swanville Road, 
5 Erie, Pennsylvania 16505, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it il to be 
... P erfornj ed, to be particularly described in 
I « and by the following statement • — 

This invention relates in general to an air 
Wter and more particularly to a replaceable 
type air filter cartridge formed of a plurality 
of layers of filtering material for removing 
'5 hydrocarbons and other contaminants from 
the air stream. 

It is known in the art to use cartridge type 
filters having a bed of activated carbon for 
„, 7 m °?J? S M"*a*oiis in the form of oil 
10 droplets and mists, and other contaminants 
from a pressurized air stream. An example 
of such prior art is U.S. patent 3,252,270 
issued May 24, 1966 to D B. PaH et al 
However, the effectiveness of such air filters 
25 generally leaves much to be desired in that 
the conventionally embodied beds of sorbents 
for removing the entrained vapors and drop- 
lets from the air stream generally results in a 
in t™f^ Pressure drop in the air being 
10 treated as it passes through the filter mech- 
anism. Moreover particles of the sorbents 
such as activated carbon particles from the 
filter bed, are sometimes picked up bv the 
air stream and carried along therewith 

viH^^ l ° the J invention ther e is pro- 
vided a filter cartridge comprising a multi- 
layer sheet portion pervious to air, said 
cartridge being capable of removing hydro- 
io fr0D l an P flo , w P assi "g successively 

cte 8 Sheet ,a y er ' sai ° cartridge 

sheet portion comprising at least three air 
pervious sheet layers of microporous fibrous 
2m fatf 1 ? 31 . characterised in that one of 
said sheet layers has activated carbon par- 
's tides retained on the fibers of said one sheet 
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layer, this carbon sheet layer being disposed 
mtermediate the other sheet layers, said sheet 
layers being disposed in generally juxtaposed 
condition with 30% to 75% of the weight 
ot said carbon sheet layer consisting of said 50 
activated carbon particles. 

A specific embodiment of the invention 
will now be described, by way of example, 
wherefn erenCC to the accompanying drawings 

Figure 1 is a generally diagrammatic, side 
elevational partially broken, illustration of 
an air filter of the type of the invention dis- 
posed in line with a deliquescent-type air 
dryer, downstream from the latter; 

Figure 2 is an enlarged sectional illustra- 
tion of the filter mechanism of Figure 1 and 
showing the replaceable composite cartridge 
wluch provides the depth filtration of the 
air; 

Figure 3 is an enlarged fragmentary 
sectional view taken generally along the plane 
of line 3-3 of Figure 2 looking in the direc- 
tion of the arrows. 

Referring now again to the drawings, there 70 
is disclosed a gas or air dryer of the deli- 
quescent desiccant type comprising an en- 
closure or tank 10 having an air inlet 12 
through which pressurized inlet air from an 
air compressor or the like, enters the dryer 75 
to be dried. After passing through the dryer, 
the air with the moisture removed therefrom 
passes out of th e outlet 14. It will be under- 
stood that the term air as used herein also 
includes gas. Disposed intermediate the inlet 80 
iz and the outlet 14 may be an air pervious 
supporting means 16, such as a grid or 
screen, on which is disposed a bed 18 of 
deliquescent desiccant. The deliquescent 
desiccant is a chemical composition prefer- 85 
ably in particle form adapted to attract 
moisture from the air as the latter engages 
the bed and passes therethrough. Such 
attracted moisture causes dissolving of the 
desiccant material in the bed, such liquid 90 
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dropping or flowing down through the bed to 
the bottom of the dryer enclosure where it 
can Ee removed through the dra* i opening 20 
in the dryer enclosure. Dram opening 20 may 
s hi eonried to a drain line or to a sewer 
3 system ^ any other suitable disposal area 
for disposing of the drain solution. The air 
o° gas fnterfng ^ dryer is under pressure of 
nreferablv approximately 150 p.s.i.g. (.ana 
lOaluiS the Alter may be used with pres- 
sures within a range of approximately 30 
n s i g to 5000 P .s.i.g.) and passes through 
§£ fesiccant bed 18 and out the > outlet^ 14 
as dry air. Reference may be had to U.5. 
. ^ ™ten7 No 3 246,453, issued April 19, 1966 
the name of PhUip S. Becker for a more 
c^mDlete dfsdosure of a deliquescent des.c- 
caTt gal dJyer of the general above-discussed 

™ ty An air filter apparatus generally designated 
2 by referencrnumber 22 may be Prided in 
exit line 24 for removing contaminants such 
Is hydrocarbons from the pressurized air 
flowing in exit line 24, for obtaining oil-free 

25 °°SE? 22 my comprise a housing 24 hav- 
ing head portion 24a wherein there is 

portion 30 to the head portion. Disposed 1 m 
fhe housing is a replaceable^rtnd ge-gpe 
filter 36 which includes a body of J»» 

„ ' corrugated permeable layers of filter 
materials disposed intermediate upper and 
wfr caos 40 42. Cap 42 extends completely 
SsA^filto body which is in cylindr.cal- 
STslcSfeKi. while upper cap 40 has an 

40 onenlnB 44 therethrough which communi- 
cS^he interior of the cartridge with the 
exh port 28 when the cartridge is disposed 
resembled relation in the housing 30. As 
hP^een the exit port 28 communicates 

45 as by means of a chX boss 46 with open- 
fng 44 and with the upper cap 40 preferably 
having a sealing means, such as an Oring 
48 which coacts with the circular boss 46 
7n seal the cartridge with respect to the boss, 

50 Sus ensurmFthat air that has passed torn 
the exterior of the cartridge through the 
walk fhereof into the interior passageway will 
not leaf tock out. The interior passageway 

as metal, and which is disposed in attached 

60 have aS cock 54 thereon > for removing 
any collected moisture or f%P!™ m § 
^res<: of air from the housing. Of course, u 
AelheVmechanism is utilized in conj«ncUon 

65 wUh a gas dryer 10. the air conung into the 



filter will be dry and ordinarily no moisture 
Site condenied out for removal by dram 

^Aforementioned, the body 38 of the 
cartridge is preferably disposed .in corrugated 7» 
or Sed form presenting a series of crcum- 
ferentially distributed pleats extending in 
side by side relation substantially co- 
extensive with the cylindrical cartridge and 
S bes shown in Figure 3. The various layers 75 
of filter m^erials are preferably origmaUy 
disposed in linear mterleaved relatio^ 
then are subsequently pleated and then sewn 
as at 55 (Fig. 3) along the confronting ends 
Thereof to maintain the cylindrical sleeve- Ho 
like configuration of the cartridge. 

fhe outer layer 56 of cartridge body 38 
may be comprised of a fibrous filter elemen 
naoer formed of various fibers and /or 
ffixtur/s of fibers. A suitable paper .may «, 
be formed of a non-woven mat of cellulose 
and/oTsynthetic fibers which may or may 
not have binders included therewith. How- 
ever if fuch a binder is used with the fibers, 

binder may be composed of a phenolic 90 
Sin , Outer layer 56 could also comprise 
amem££e type element such as for instance 
a non-woven acetate type me .™ br a"Vn ° 
duced for instance by the Milhpore Com- 
nanv Inc of Bedford, Massachusetts. The 95 
fiUer dement 56 may have a porosity or 
Sominal particle efficiency in the range of 
^approximately 10 to 
mav be of approximately .026 ± .010 m f,, ..... 
Tguage orThickness. The .innermost filter 10.) 
aver 58 may be generally similar to that of 
the outermost layer 56. or in other words, 
j5S5T!»il P^ticle efficiency^ 
range of between approximately -10 to ■ W 
mkfons and a sheet gauge or thickness of 105 
Approximately .026 ± .010 inches 

Disposed adjacent the outer sheet 56 is a 
nnmuVcarbon filled filter sheet 62 which con- 
SS5"f a substantially homogenous 
Su^f fibers and activated carbon par- 110 
ticles firmly retained or bonded to the fibers. 

wfh 8? activated <f*»JB^s^ 
present in an amount of 30% to 75*7 ^oy 

SfJ Tto remove hydrocarbons and the 
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toe inner filter layer 58 with such backup 
niter element having a porosity or nominal 
particle efficiency in the range of approxi- 
mately 0.2 to 2 microns, and a guage or 
^ thickness of approximately 0.015 zt 005 
inches. Layer 64 may be conveniently formed 
of a non-woven mat composed of fiber- 
glass impregnated with a acrylic binder This 
tv ^ of /heet requires no cure medium. 
10 The following is a specific example of a 
cartridge body construction which has proven 
to be highly satisfactory : 

i 1110 c °o Uter paper layer 56 and ""ra P a P e r 
■ c ~£ e f 58 ea ? h having a nominal particle 
■3 efficiency rating of approximately 10 microns 
and a thickness or guage of approximately 
U.026 dz .010 inches; a base weight of 
approximately 100-105 pounds; a tensile 
strength of approximately 30 pounds in the 
m machine direction and approximately 12 
pounds in the cross direction; and a Frazier 
permeability of approximately 8-10 C.FM 
per ft. 2 . 

oe The carbon filled layer 62 which may be 
25 identified as C.H. Dexter Grade X 1230 
Activated Carbon Paper produced by the 
t I *; xter & Sons Company of Windsor 
Locks, Connecticut and having a nominal 
particle efficiency rating of approximately 25 
30 microns and a thickness or guage of approxi- 
mately 0.045 rt .009 inches; a basis weight 
of approximately 150 pounds ± 20 pounds; 
a tensile strength of approximately 11.5 
pounds in the machine direction and approxi- 
35 mately 8.5 pounds in the cross direction; a 
Gurley permeability of approximately 20 
CF.JVL per ft. 2 ; and a carbon content of 
approximately 50% by weight. 
ah u The mterm ediate backup filter layer 64 
w having a nominal particle efficiency rating 
of approximately 0.3 microns and a thickness 
or guage of approximately 0.015 =t 0.005 
inches; a basis weight of approximately 40 
pounds; a tensile strength of approximately 
«5 3.6 pounds in the machine direction and 
approximately 2.8 pounds in the cross direc- 
? * n i^ razicr Permeability of approximately 
3.5 CRM. per ft. 2 ; and DOP penetration of 
approximately .001% at 10.5 ft/min. and 
50 approximately .002% at 28 ft./min. 

It will be noted that the back-up sheet 64 
has the smallest porosity or particle efficiency 
rating and effectively prevents the passage of 
minute particles such as carbon particles 
55 therethrough, into the air stream. 

The above identified specific example of 
cartridge produces a pressure drop of 
approximately 1% maximum across the car- 
, n Jridge at an inlet pressure of 150 p.s.i. at 
00 inlet 26. thus giving a filter which does not 
result in the relatively high pressure drop 
characteristics of the prior art bed-type acti- 
vated carbon filters. A filter cartridge of the 
above identified specific example type of 
65 filter with a total cartridge weight of 5 oz. 



including the weight of the end caps 40, 42 
and the center tube 50. was able to adsorb 
32% of its own weight of hydrocarbons and 
still work effectively before needing replace- 
ment because of increased pressure drop. 70 

The length of the pleated cartridge as well 
as the depth and number of corrugations or 
pleats will depend on actual service require- 
ments. However, such a replaceable compos- 
ite filter cartridge provides for easy main ten- 75 
anc e with increased filterabiiity and reduced 
pressure drop as compared to bed-type filters 
using sorbents such as activated carbon, for 
removal of hydrocarbons. 

From the foregoing discussion and accom- 80 
panying drawings it will be seen that there is 
provided a novel air filter for filtering im- 
purities and particularly hydrocarbons from 
pressurized air and gas and wherein the filter 
mechanism includes a pleated disposable 85 
cartridge adapted for positioning in a housing 
for causing pressurized air to pass through 
the cartridge for removing hydrocarbons and 
other contaminants from the pressurized air 
or gas flow, and wherein the pleated dis- 90 
posable cartridge comprises a plurality of 
filter element layers of varying porosity inter- 
leaved into which is a porous carbon filled 
filter element layer composed of a homo- 
genous mixture of fibers and activated carbon 95 
particles firmly attached or retained to the 
fibers, and with such filter cartridge resulting 
m minimal pressure drop across the car- 
tridge. 

WHAT WE CLAIM IS:— lQ0 

1. A filter cartridge comprising a multi- 
layer sheet portion pervious to air, said car- 
tridge being capable of removing hydrocar- 
bons from an air flow passing successively 
through each sheet layer, said cartridge sheet 105 
portion comprising at least three air pervious 
sheet layers of microporous fibrous filter 
material, characterized in that one of said 
sheet layers has activated carbon particles 
retained on the fibers of said one sheet layer 1 in 
this carbon sheet layer being disposed inter- 
mediate the other sheet layers, said sheet 
layers being disposed in generally juxtaposed 
condition with 30% to 75% of the weight of 
said carbon sheet layer consisting of said acti- 1 15 
vated carbon particles. 

2. A filter cartridge in accordance with 
Claim 1 wherein said other sheet layers com- 
prise a first filter layer of paper sheet having 
an average porosity within a range of 120 
approximately IT) to 40 microns, a second 
filter layer having an average porosity within 
a range of approximately 0.2 to 2 microns, 
and a third filter layer of paper sheet having 
an average porosity within a range of ns 
approximately 10 to 40 microns, said carbon 
sheet layer being disposed intermediate said 
first and said second filter sheet and 
having an average porosity within a range 
of approximately 15 to 35 microns. 130 
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4 A filter cartridge in accordance with 
Claim 2 wherein said first filter layer of paper 
sheet has an average porosity of approxi- 
mately 10 microns, said second filter layer 

5 has an average porosity of approximately 0.3 
microns and is formed of fiberglass, and said 
third filter layer of paper sheet has an aver- 
age porosity of approximately 10 microns, 
and said carbon sheet layer has an average 
10 porosity of approximately 25 microns. 

5 A filter cartridge in accordance with 
Claim 1 wherein said plurality of sheet layers 
of microporous filter material are oriented 
into a cylindrical tube-like configuration 

15 having a series of circumferentially distri- 
buted pleats extending in generally side- by- 
side relation lengthwise of said tube-like con- 

fig 6 rat A n filter cartridge in accordance with 
->0 Claim 2 wherein said first layer and said third 
layer are each of a guage of approximately 
0 026 ±i 0.010 inches and said second layer 
is of a guase of approximately 0.015 ± 0.005 
inches and said carbon sheet layer is of a 
25 cuage of approximately 0.045 ± 0 009 inches 
w 7 A filter cartridge in accordance with 
Claim 2 wherein said second layer of micro- 
porous material comprises a nonwoven 
microfiber fiberglass mat impregnated with a 

30 bl £ der ^ filter m accor dance with Claim 2 
wherein said first and third layers of paper 



35 



45 



sheet each comprises a fiberous nonwoyen 
cellulose and synthetic fiber mat impregnated 
with a resin. p,,,. 0 

9 A filter in accordance with Claim Z 
wherein said second layer is comprised of a 
nonwoven mat of microfiberous fiberglass 
impreenated with an acrylic to^ c and n h ^ 4n 
ing thickness of approximately 0.015 =t 0.005 40 

in K) eS A filter cartridge in accordance with 
Claim 2 wherein approximately 50% of the 
weicht of said sorbent carbon sheet layer 
conlists of said activated carbon parades. 

11 A filter cartridge in accordance with 
Claim 1 in combination with a housing hav- 
ing an air inlet, and an air outlet spaced from 
said inlet for control of compressed air there- 
SoS with said replaceable filter cartridge 50 
beine disposed in said housing across said 
outlet whereby the air flow between said 
inlet and said outlet has to flow through said 
cartridge ^g*™^ substant ially as 55 
described herein and with reference to the 
accompanying drawings. 

TREGEAR THIEMANN & BLEACH. 
Chartered Patent Agents, 
Melbourne House, 
Aldwych, 
London, W.C.2. 
Agents for the Applicant(s). 
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1,265,089 COMPLETE SPECIFICATION 

I SHEET 77, /s drawing is a reproduction of 
the Original on a reduced scale. 
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